Metformin-induced AMP-activated protein kinase activation regulates phenylephrine-mediated contraction of rat aorta.
The aim of the present study is to determine the effects and molecular mechanisms by which activation of LKB1-AMP-activated protein kinase (AMPK) by metformin regulates vascular smooth muscle contraction. The essential ability of vascular smooth muscle cells (VSMCs) to contract and relax in response to an elevation and reduction in intravascular pressure is necessary for appropriate blood flow regulation. Thus, vessel contraction is a critical mechanism for systemic blood flow regulation. In cultured rat VSMCs, AMPK activation through LKB1 by metformin-inhibited phenylephrine-mediated myosin light chain kinase (MLCK) and myosin light chain phosphorylation (p-MLC). Conversely, inhibition of AMPK and LKB1 reversed phenylephrine-induced MLCK and p-MLC phosphorylation. Measurement of the tension trace in rat aortic rings also showed that the effect of AMPK activation by metformin decreased phenylephrine-induced contraction. Metformin inhibited PE-induced p-MLC and α-smooth muscle actin co-localization. Our results suggest that activation of AMPK by LKB1 decreases VSMC contraction by inhibiting MLCK and p-MLC, indicating that induction by the AMPK-LKB1 pathway may be a new therapeutic target to lower high blood pressure.